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BACKGROUND 

Field of the Invention 

[0001] The present invention relates generally to wireless communication, and 
specifically to call forwarding requests for wireless communications. 

V 

Description of the Related Art 

[0002] Network integration applications supporting call routing between wireless and 
wireline telephones for single end-users typically fall into one or more service 
capabilities such as call forwarding and Find Me-Follow Me services. The Find Me- 
Follow Me service provides end-users with a capability to manage communications by 
allowing them to determine how, when, and by whom they can be reached. 

[0003] Find Me-Follow Me service applications enable users to define profiles based on 
a wide variety of parameters via a telephone or a Web-based interface. Typically, users 
select a combination of different phone numbers in a user defined search order for 
delivery of calls. For example, users who are going to be away from the office can set 
preferences that enable the system to first transfer important calls to a mobile phone 
number, then a pager, and then home if no one answers at the office. Generally, if no pick 
up occurs at the final destination, the caller can be transferred to voicemail. 

[0004] Multiple call-diversion lists or profiles generally require a user to specify 
numerous destination numbers. Profiles may be set up by a service system administrator, 
and are then activated by the telephone user. A Follow Me type service typically has an 
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associated PIN code or Personal Number (access number) profile. With a PIN code, a 
user dials their access number and lets it ring until it picks up, then enters their PIN code 
and gains access to a menu, where the user can change their callback number. When 
someone calls a telephone that has a Personal Number profile enabled, the profile 
selected predetermines which numbers will be called and in which order. For example, 
one profile could try a user's office telephone, and if no answer, a user's home phone, 
then cell phone, and if still no answer, the call could be sent to the user's voice mail. 

[0005] Find Me-Follow Me applications often require time-consuming and inconvenient 
initial multiple number profiles to be set up, as well as periodic input from a user to 
change their callback number. Accordingly, there is a need for an improved method and 
system for forwarding wireless communications. 

SUMMARY 

[0006] In a particular embodiment, a system is provided that includes a wireless beacon 
to provide wireless data communication with a mobile telephone to detect a location of 
the mobile telephone within a wireless detection area provided by a wireless beacon, and 
a communication interface to send a call forwarding message to a cellular switch. The 
call forwarding message provides an instruction to route future calls destined for the 
mobile telephone to an alternate network address. 

[0007] In another embodiment, a method of selecting a destination telephone is disclosed 
that includes detecting a location of a mobile telephone within a wireless detection area 
provided by a wireless beacon, and sending a call forwarding message to a wide area 
switch having a communication path targeted to the mobile telephone. The call 
forwarding message provides an instruction to route future calls destined for the mobile 
telephone to an alternative communication path. 

[0008] In a further embodiment, a method is disclosed for receiving an identifier from a 
source at a wireless mobile communication device over a first wireless connection, and 
communicating a request to a wireless switch to forward voice communications to the 
wireless mobile communication device to an alternate communication device different 
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than the wireless communication device in response to receiving the identifier. The 
source is proximal to the wireless mobile communication device. The method includes 
receiving a wireless communication over a second wireless connection having a protocol 
other than the first wireless connection. 

[0009] In another embodiment, a system is disclosed that includes a wireless 
communication device comprising a first receiver to facilitate two-way telephone 
conversations using a first wireless protocol, a second receiver to facilitate monitoring of 
wireless information using a second wireless protocol, and a first control module to 
provide a request to forward an incoming communication request to an alternate 
communication device proximal to a transmitter. The transmitter periodically transmits 
an identifier using the second wireless protocol within a limited area range. The wireless 
communication device is accessible by a specific phone number. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] Specific embodiments are shown and described with respect to the drawings 
presented herein. It will be appreciated that for simplicity and clarity of illustration, 
elements illustrated in the Figures have not necessarily been drawn to scale. For 
example, the dimensions of some of the elements are exaggerated relative to other 
elements for clarity. The use of the same reference symbols in different drawings 
indicates similar or identical items, and wherein: 

[0011] FIG.l is a block diagram illustrating an embodiment of an integrated wireless and 
wireline communication system; 

[0012] FIG. 2 is a block diagram illustrating a communications interface for use in 
connection with the communication system of FIG. 1. 

[0013] FIG. 3 is a sequence flow diagram illustrating feature activation for an integrated 
wireless and wireline communication system; 

[0014] FIG. 4 is a flow diagram of a method for integrating wireless communications 
devices and alternate communication devices; and 
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[0015] FIG. 5 is a flow diagram of a method for utilizing wireless data communications 
to send routing messages to an alternate telephony destination. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0016] The present disclosure is generally directed to the provision of an integrated 
wireless and wireline communications system and methods thereof. The system and 
methods disclosed herein offer users convenience and flexibility by providing wireless 
location based routing to an alternate telephone destination such as a landline (wireline) 
telephone termination. The location based routing is provided automatically simply by 
placing the mobile telephone handset in proximity to a detector located near the alternate 
telephone destination. In addition, other conventional service-rich features such as 
distinctive ring, caller identification/privacy management and a common voicemail 
service for a user's wireless and wireline telephones are also possible when utilizing the 
system and methods disclosed herein. 

[0017] In further embodiment, a method is disclosed for receiving an identifier from a 
source at a wireless mobile communication device over the first wireless connection, and 
communicating a request to a wireless switch to forward voice communications destined 
for the mobile telephone number to an alternate network via an alternative phone number 
(the call forwarding number) in response to receiving the identifier. Both the mobile 
telephone number and the alternate landline number may deliver calls to the same 
physical communications device if it is a multi-mode phone that can operate in both the 
wide area mobile network and the landline network. An example would be a dual-mode 
GSM-cordless phone. The source is proximal to the wireless mobile communications 
device. The method includes receiving a wireless communication over a second wireless 
connection having a protocol other than the first wireless connection. The method further 
includes determining when to withdraw the request to forward voice communication 
calls. 

[0018] Specifically, FIG. 1 illustrates, in block diagram form, an embodiment of an 
integrated wireless/wireline communication system. The integrated wireless/wireline 
communications system includes a mobile telephone 123 and an identifier transmitter 121 

-4- 

1033-SS00402 Patent Application.doc 



Attorney Docket No.: 1033-SS00402 



within a wireless detection area 1 10. The wireless detection area 1 10 may be provided by 
a wireless beacon that incorporates the identifier transmitter 121. A communication 
interface may be located inside the mobile telephone 123. 

[0019] The system farther includes a wireless switch 125 such as a cellular wide area 
switch, which communicates with an alternate telephone destination 131 via an 
intermediary switch in a telephone service provider central office 127. The identifier 
transmitter 121 communicates with the mobile telephone 123 via transmission signal 141. 
The wireless switch 125 communicates with the mobile telephone 123 via a signal 143. 
In an embodiment, the alternate telephone destination 131 is a telephone number 
correlated with a landline telephone located in proximity to the identifier transmitter 121 
and the mobile telephone 123. The term proximity as used herein identifies the physical 
placement of the mobile telephone 123 within a coverage area 1 10 of the wireless beacon 
device or identifier transmitter 121 . The wireless beacon device or identifier transmitter 
121 may indicate proximity of the mobile communication device 123 to a landline 
telephone. 

[0020] In one embodiment, the transmission signal 141 from the identifier transmitter 
121 utilizes a wireless data protocol. The wireless data protocol may be the IEEE 802.1 1 
standard wireless protocol, the Bluetooth standard protocol, or other wireless data 
protocols employed in the telecommunications industry. Generally, the signal 143 
between the mobile telephone 123 and the wireless switch 125 will comprise a wireless 
data message protocol such as the Short Message Service (SMS) protocol. The wireless 
data message may be carried over various packet channels using protocols such as a 
Global System for Mobile communication (GSM) control channel, General Packet Radio 
Service (GPRS), universal Mobile Telecommunications Systems (UMTS) data, and 
CDMA2000/CDMAOne, as are known in the art. 

[0021] In one exemplary embodiment, a wireless telephone 123 may have Bluetooth 
functionality such as a class 3 type communication circuitry. A wireless beacon or 
identifier transmitter 121 may transmit a unique code using wireless data techniques, 
such as Bluetooth class 1 type communication. When in proximity to the wireless beacon 



I033-SS00402 Patent Application.doc 



-5- 



Attorney Docket No.: I033-SS00402 



121, the wireless telephone 123 may receive the unique code from the wireless beacon 
121. A module within the wireless telephone 123 determines which network address is 
associated with the wireless beacon 121. The network address may, for example, be a 
landline telephone number or an Internet Protocol (IP) address for Phone Over IP calling. 
Alternately, the network address may be transmitted as part of the unique code associated 
with the wireless beacon 121. The wireless telephone 123 may then send an SMS 
message via a wireless channel to facilitate call forwarding. Once the wireless telephone 
123 leaves the coverage area 1 10 of the wireless beacon 121, the wireless telephone 123 
may send a cancel call forwarding signal. 

[0022] Utilizing multiple beacons, calls to a wireless telephone 123 may be forwarded to 
associated landline phones when in various locations. For example, a user may have one 
wireless beacon located at home and another at work. Each wireless beacon may have a 
different unique identifier or may transmit a different forwarding address. The wireless 
phone may selectively activate and deactivate call forwarding by sending messages that 
include a network address associated the identified beacon. 

[0023] The wireless beacon may also be used in conjunction with multiple wireless 
phones. Each phone may activate and deactivate call forwarding as it enters and leaves 
the wireless beacon coverage area. In some embodiments, each phone may activate a 
distinctive ring utilized when a call is forwarded from such phone to the alternate landline 
telephone. In other embodiments, each of the multiple wireless beacons may 
communicate additional coding to identify the network address. In further embodiments, 
wireless phones may selectively activate call forwarding when in proximity to a wireless 
beacon. If the wireless phone recognizes the identity of the wireless beacon, the wireless 
phone may activate and deactivate call forwarding when entering and leaving the wireless 
beacon coverage area. However, if the identity of the wireless beacon is not recognized 
or if color coding does not match the value expected by the wireless phone, the wireless 
phone may ignore the wireless beacon. In such an example, a wireless telephone may 
enter an area covered by multiple wireless beacons and only respond to a single 
designated beacon. 
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[0024] To ensure that only authorized mobile devices may initiate call forwarding into 
the alternate network designated by the beacon, the beacon signal may be encrypted so 
that only mobile devices with the correct public key can decrypt the signal and read the 
beacon identifier. Various methods exist for provisioning the beacon identifier and 
public key within the mobile device. One approach would be to run a short activation 
procedure between the beacon and the mobile phone using the first communications 
protocol. Further protection can be added so that a user login password is required to 
begin the activation procedure so that only the authorized user of the beacon may activate 
new mobile devices. 

[0025] The illustrated embodiment of FIG 1 depicts the mobile communication device 
123 and a landline telephone 131. However, the concept may be generalized to call 
forwarding from one network address to a network address associated with a different 
network. In another alternate embodiment, a multi-modal device may communicate 
using different networks depending on location such as a dual-mode GSM-cordless 
phone. 

[0026] FIG. 2 is a block diagram illustrating a communications interface 210. 
Communications interface 2 1 0 may be located inside the mobile wireless communication 
device 123, e.g., a cellular phone accessible by a specific phone number in FIG. 1. In one 
embodiment, the wireless communication device has a first receiver to facilitate two-way 
telephone conversations using a first wireless protocol, and a second receiver to facilitate 
monitoring wireless information using a second wireless protocol. Communications 
interface 210 comprises a first control module, call forwarding module 221, and a second 
control module, cancel call forwarding module 223, which send their respective 
instruction streams to a transmitter 225. Transmitter 225 transmits an identifier using a 
first wireless protocol such as those packet channel protocols listed above and a data 
message protocol such as SMS messages. 

[0027] Call forwarding module 221 receives a request to forward incoming 
communications requests to an alternate communication device proximal to a transmitter 
215. Cancel call forwarding module 223 cancels a prior call forwarding instruction to an 
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alternate communication device by providing a request to provide communication 
requests directly to the wireless communication device 123. 

[0028] In one exemplary embodiment, the modules 221 and 223 are modules in a 
wireless phone. For example, the call forwarding module 221 may identify the wireless 
beacon and send a call forwarding message associated with a phone number or network 
address associated with the wireless beacon. Multiple beacons with different identifiers 
may then be used to transfer calls depending on the proximity of the phone. For example, 
a user may have a beacon with one identifier at home and a second beacon with a 
different identifier at the office. The module 221 may include a look up table to 
determine the appropriate forward to number or the number may be included as part of 
the beacon identifier. 

J0029] In such an embodiment, more than one wireless phone may utilize the beacon in 
conjunction with either the call forwarding or the cancel call forwarding modules stored 
on each of the phones. Each of the wireless phones may initiate call forwarding to the 
same landline phone. In some embodiments, distinct rings may be implemented for calls 
associated with differing wireless phones. 

[0030] FIG. 3 is a sequence flow diagram illustrating feature activation for an integrated 
wireless and wireline communication system. The example provided in FIG. 3 illustrates 
a system 300 containing a handset, i.e., a mobile phone or local interface, a mobile 
switching center (MSC), a short messaging service center (SMSC), an alternate number 
server, and a home location register (HLR). In step 301, a user places their handset near 
a wireless beacon, which causes the handset to issue a non-billable short messaging 
service (SMS) message containing an 'Active Command ID,' the 'forwarded to' 
telephone number, and the handset telephone number to the MSC. The MSC formulates 
the SMS message via a signaling system No. 7 (SS7) TCAP notification to the SMSC, in 
step 302. 

[0031] In step 303, the SMSC then sends a notification message via the Short Message 
Point to Point (SMPP) protocol to the alternate number server. The alternate number 
server, in step 304, sends an 'Activate Feature Directive' using SS7 TCAP to the HLR. 
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The HLR marks the handset telephone number for forwarding to the 'forwarded to' 
number, such as to a proximate wireline telephone number. 

[0032] FIG. 4 is a flow diagram of a method for integrating wireless communications 
devices and alternate communication devices. In step 402, a wireless mobile 
communication device, which may be a cellular phone, a pager, a personal digital 
assistant (PDA), or other mobile communication device, receives an identifier from a 
source, such as a wireless beacon, over a first wireless connection. In an embodiment, 
the source is proximal to the wireless mobile communication device. The first wireless 
connection may utilize the IEEE 802.1 1 or Bluetooth wireless standards. 

[0033] In step 404, a call forwarding request is automatically communicated to a wireless 
switch, e.g., a cellular switch, to forward voice communication requests to an alternate 
communication device in response to receiving the identifier of step 402. The request to 
the wireless switch may be made using a second wireless protocol, such as SMS over a 
GSM channel The alternate communication device is different from the wireless 
communication device, and may be a wireline (landline) telephone located proximal to 
the source and the wireless communications device. In a particular embodiment, the 
wireless mobile communication device receives a wireless communication having a 
different protocol than the first wireless communication. In a particular embodiment, the 
identifier may be a user selected unique radio frequency identification (RFID). 

[0034] In particular embodiments, the wireless mobile communication device may 
communicate with the wireless switch via non- voice data messaging such as the short 
message services (SMS) protocol. 

[0035] Once steps 402 and 404 have been carried out, incoming calls destined for the 
wireless mobile communication device are forwarded to the alternate communication 
device until a determination has been made to withdraw the request for call forwarding to 
the alternate communication device, as in step 406. In an embodiment, the call forward 
request is withdrawn when the wireless mobile communication device no longer receives 
the identifier (e.g. where the mobile phone is moved outside the range of the beacon). In 
another embodiment, the call forwarding request is withdrawn in response to a user 
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action. A user action can be a key sequence entered using the keypad of the wireless 
mobile communication device, or a voice request. In step 408 forwarding has been 
cancelled, and incoming communication requests are again directed to the wireless 
mobile communication device. 

[0036] FIG. 5 is a flow diagram of a method for selecting a destination telephone 
utilizing wireless data communications to send routing messages to an alternate 
telephony destination. In step 502, detection of the location of a mobile telephone within 
the wireless detection area provided by a wireless beacon is conducted. When detected, a 
call forwarding message is sent to a wide area switch (e.g., a cellular switch) having a 
wireless communication path targeted to the mobile telephone, as in step 504. The call 
forwarding message provides an instruction to route future calls destined for the mobile 
telephone to an alternative communication path. In a particular embodiment, the 
alternative communication path is a landline telephone number. The landline telephone 
number is associated with a landline connection to a landline telephone located within the 
same residence as the wireless beacon. 

[0037] Referring to step 506, calls originally destined to the mobile telephone are re- 
routed using an intermediary telephone switch, i.e., a switch located in a central office 
such as central office 127, 327. Re-routing continues unless cancelled by a user action, 
or by moving the mobile telephone outside of the wireless detection area provided by the 
wireless beacon. 

[0038] In a particular embodiment, detecting the location of the mobile telephone is 
based upon communication using a wireless data protocol, which may be compliant with 
an IEEE 802.1 1 standard, or a Bluetooth standard. The call forwarding message of step 
504 may be communicated to the wide area switch using a wireless data message 
protocol such as SMS via channels using protocols such as GSM, GPRS, CDMA, or 
UMTS. 

[0039] In various embodiment, the wireless phone or wireless communication device 
may take various forms including personal digital assistants with built in communications 
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circuitries, wireless telephones, cellular telephones, mobile telephones, and other wireless 
devices. 

[0040] The methods and system described herein provide for an adaptable 
implementation. Although certain embodiments have been described using specific 
examples, it will be apparent to those skilled in the art that the invention is not limited to 
these few examples. Additionally, various types of wireless transceivers, transmitters, 
receivers, and protocols are currently available which could be suitable for use in 
employing the methods as taught herein. Note also, that although certain illustrative 
embodiments have been shown and described in detail herein, along with certain variants 
thereof, many other varied embodiments may be constructed by those skilled in the art. 
The benefits, advantages, solutions to problems, and any element(s) that may cause any 
benefit, advantage, or solution to occur or become more pronounced are not to be 
construed as a critical, required, or essential feature or element of the present invention. 
Accordingly, the present invention is not intended to be limited to the specific form set 
forth herein, but on the contrary, it is intended to cover such alternatives, modifications, 
and equivalents, as can be reasonably included within the spirit and scope of the 
invention as provided by the claims below. 
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